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Abstract 
Malaysia Education Blueprint 2015-2025 (Higher Education) (MEB 2015-2025) requires academic programs in institutions of 
higher learning (IHL) to have entrepreneurship education in order to produce graduates who have acquired entrepreneurial skills. 
The Ministry of Education wants all IHL to produce graduates who create jobs rather than those who are just looking for jobs. 
Students should even be encouraged to start their own enterprises before they graduate. Universiti Tenaga Nasional already has 
Program Objectives (PO) and Program Educational Objectives (PEO) for bachelor of engineering degree programs that support 
MEB 2015-2025. The PO among others states that graduates should be able to demonstrate entrepreneurship skills upon 
graduation and the PEO among others similarly states that graduates should establish their own enterprises within 5 years after 
graduation. This paper presents the review and revision of the Bachelor of Civil Engineering (Honours) program (BCE (Hons)) to 
further improve its entrepreneurship education within current requirements from the relevant authorities and constraints from 
prospective students. A new course for entrepreneurship education, a new complementary UNITEN Entrepreneurship Program 
for Engineering Students, and a revised curriculum for BCE (Hons) program was therefore proposed. The revised curriculum has 
the same total of 127 credit hours in order to avoid any increase in tuition fees while still satisfying the requirements and 
accreditation from the relevant authorities for an engineering degree program. 
© 2015 The Authors. Published by Elsevier B.V. 
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1. Introduction 
The government of Malaysia has always regarded entrepreneurship and entrepreneur development as very 
important to the people and economy and hence the Ministry of Entrepreneur Development was establishment in 
1995 (Ariff & Abubakar, 2002). In a study by Ahmad et al (2004), it has been a growing concern in Malaysia that 
technical students do not have the necessary entrepreneurial skills to start their own business and they have narrow 
business perspectives. They prefer to become job seekers and to be employed rather than job creators. The result of 
the study is that entrepreneurship education should be incorporated into non-business academic programs. 
Realizing the importance of entrepreneurship development in the country, Malaysia Education Blueprint 2015-
2025 (Higher Education) (MEB 2015-2025) was launched by the Ministry of Education that requires academic 
programs in institutions of higher learning (IHL) to have entrepreneurship education in order to produce graduates 
who have acquired entrepreneurial skills. The Ministry of Education wants all IHL to produce graduates who create 
jobs rather than those who are just looking for jobs. Students should even be encouraged to start their own 
enterprises before they graduate (Ministry of Education Malaysia, 2015). This new direction by the Ministry of 
Education Malaysia sets the path for the review and revision of the Bachelor of Civil Engineering (Honours) 
program (BCE (Hons)) in Universiti Tenaga Nasional (UNITEN) to further improve its entrepreneurship education 
to develop entrepreneurial talents among its graduates. 
UNITEN is a private university in Malaysia that offers engineering, information technology, business and 
accounting academic programs. It was established by Tenaga Nasional Berhad (TNB) in 1994 as the oldest private 
university that is owned by a government linked company in Malaysia. It is also a full subsidiary company of TNB 
that provides research and consultancy services in engineering, information technology, business and accounting 
(TNB, 2015; UNITEN, 2015a). 
This paper presents the review and revision of the BCE (Hons) program to satisfy the entrepreneurship 
requirement from relevant authorities and within current academic and business constraints. 
2. Literature review 
2.1. Entrepreneurship, entrepreneurs, intrapreneur and engineers 
Entrepreneurship is the foundation of successful economies and the beacon of hope for developing economies. 
For example in the United States, small firms represent 99.7% of all employer firms that employ about half of all 
private sector employees (Solymossy, 2008). Entrepreneurship is “the capacity and willingness to develop, organize 
and manage a business venture along with any of its risks in order to make a profit. The most obvious example of 
entrepreneurship is the starting of new businesses” (Business Dictionary, 2015). 
An entrepreneurial cycle is commonly referred to as having the following phases: opportunity identification and 
evaluation, resource gathering, start-up and growth. Creativity and innovativeness are critical during opportunity 
identification, evaluation and start-up phases while other characteristics, for example leadership, confidence, and 
ability to manage new resources are very important in latter stages (Doboli et al, 2010). 
An entrepreneur is “a person who starts a business and is willing to risk loss in order to make money” and an 
intrapreneur is “a corporate executive who develops new enterprises within the corporation” (Merriam-Webster, 
2015). Entrepreneurs drive business, create new jobs and are very important to the economy, for example they had 
led the US out of every recession (Lumsdaine & Binks, 2003a). Today, engineering students should become 
engineers who have an entrepreneurial mindset who are called entrepreneurial engineers. They are entrepreneurially 
minded and innovative who could become intrapreneurs to take leadership roles in companies or become 
entrepreneurs to start their own business (Binks & Vale, 1977; Kriewall & Mekemson, 2010; Leibenstein, 1976). 
Unfortunately many engineers are learning entrepreneurship on their own after graduation (Luryi et. el., 2007). 
Engineers have strong preferences for analytical, logical and quantitative thinking as well as a very structured and 
procedural thinking. Engineering education typically stresses adaptive thinking and therefore engineers can become 
very good at solving problems in routine ways but they may not be encouraged to explore innovative solutions. 
Entrepreneurs must be able to identify customer needs and market niches using lateral thinking skills and these skills 
should be taught to engineering students. In addition thinking preferences of a student can be matched to the 
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respective type of entrepreneurship – those who are inclined to come up with a new invention, applying new ideas 
into a variety of practical applications by doing things differently and increase efficiency of operations by doing 
things in better ways (Lumsdaine & Binks, 2003a; Lumsdaine & Lumsdaine, 1995). These factors should be 
considered when planning to incorporate entrepreneurship education into an engineering degree program. 
2.2. Entrepreneurship education 
Formal education and prior experience in entrepreneurship has been found to increase a student’s self-confidence 
in entrepreneurship which correlates with the student having entrepreneurial intentions (Zhao et al, 2005). 
Entrepreneurial intention which is about consciously wanting to start a business (Pihkala et al, 2002) would be a 
prerequisite for graduates to become an entrepreneur and start their own enterprise and business. Entrepreneurship 
can be taught and learning about it would enhance the probability of success (Garavan & O’Cineide, 1994). A study 
by Kolvereid & Moen (1997) has also confirmed that students who have learned entrepreneurship have greater 
interest to become entrepreneurs and have acted more entrepreneurial than other students to start a new business. 
Hence, entrepreneurship education can and should be offered to engineering students for them to become 
entrepreneurs. 
The delivery of entrepreneurship education would depend on its objective. Seminars and lectures would be 
effective in giving students the understanding about entrepreneurship. Industrial training in entrepreneurship would 
be the best way to get students involved directly in the entrepreneurial process through which they will be equipped 
with the essential entrepreneurial skills. However to prepare students to become entrepreneurs, they should try to 
become entrepreneurs in a controlled environment for example by doing business simulation or role playing (Hytti 
& O’Gorman, 2004). Essentially entrepreneurship education should be an integration of knowledge, skills and 
experience. 
Entrepreneurship education can at least be delivered with the offering of single courses, for example new 
business development or preparation of business plan. It can also be comprehensive with an integrated curriculum to 
include for example marketing, finance, competitive analysis and business plan development (Charney & Libecap, 
2000). Engineering students need to be taught on how to look out for problems that have market potential and 
consider their product or design from the customer’s point of view (Lumsdaine & Binks, 2003a). Entrepreneurial 
engineering can be instilled into the culture of the engineering pedagogy by having lecturers demonstrating how an 
engineer contributes to society through business examples (Kriewall & Mekemson, 2010). Traditionally 
entrepreneurship courses have been offered in business or management and not engineering schools or faculties. 
However for the last few years, entrepreneurship has been introduced in engineering curriculum (Luryi et. el., 2007). 
A common approach in teaching entrepreneurship to engineering students is through delivery of entrepreneurship 
courses as part of or integrated into the engineering curriculum (Fredholm et. el., 2002; Lumsdaine & Binks, 2003a). 
A combination of various teaching methods have been used for example courses, case studies, internships, guest 
lectures, networking opportunities, resources to start a business, business competition and student entrepreneurial 
projects that are assessed by external venture capitalists (Luryi et. el., 2007). According to Kriewall & Mekemson 
(2010), it may not be necessary to add new courses to an already congested curriculum that are required to satisfy 
engineering accreditation programs if students can develop their engineering practice and skills through co-operative 
and internship programs. Entrepreneurship for engineering students may not necessarily be taught in a single course 
but can be made as part of the culture of an engineering faculty. 
Details of an entrepreneurship education can be found in Hynes, B. (1996) who proposed a process model of 
entrepreneurship education as shown in Table 1. The model illustrates the need for an entrepreneurship education to 
begin with inputs from the students and then consequently followed by content, teaching mode or focus, and 
eventually measureable outputs. 
Lumsdaine & Binks (2003a) proposed that students could be interviewed before registering for an 
entrepreneurship course like a job interview in order to increase the perceived “value” of the course. Undergraduate 
students usually need sufficient time to learn entrepreneurship particularly when they get excited about their product 
or invention and therefore put in more effort in developing their idea. Unfortunately this may also result in a 
negative impact on their other courses. Therefore it is important to get the necessary support from academic 
administration and faculty members. 
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It would be necessary to form strategic alliances outside of the university setting to include alumni and local 
businesses that can interface with the entrepreneurial engineering education. For example students can interact with 
entrepreneurial alumni and companies to see entrepreneurship in action. Universities should collaborate with one 
another to identify best practices in delivering entrepreneurship education in an engineering degree program 
(Kriewall & Mekemson, 2010). 
Table 1. Hynes process model of entrepreneurship education. 
Inputs students Content Focus Teaching Focus Outputs 
Prior knowledge base 
Motivation 
Personality 
Needs/Interests 
Independence 
Attitudes 
Parental influence 
Self esteem 
Values 
Work experience 
Entrepreneurship defined 
Intrapreneurship 
Innovation 
New product development 
Idea generation 
Market research 
Feasibility of idea 
Finance 
Production 
Regulations 
People Management 
Teamwork 
Business 
Marketing 
Management 
Didactic (read/lecture) 
Skill building (case studies 
group discussions, 
presentations, problem 
solving, simulations, 
teamwork, projects) 
Discovery (brainstorming, 
personal goal setting 
career planning, consultancy) 
Personal (confidence 
communication) 
Knowledge (enterprise, 
initiative, self-employment, 
business, management and 
market skills, analytical, 
problem solving, decision 
making, communication, 
presentation, risk taking) 
Career (improved knowledge, 
broader career options, less 
structured career perspectives) 
 
Well known exemplary entrepreneurial education programs are those of MIT and Stanford which offers standard 
academic curricula. The program at MIT which is for engineering and science students is offered by the Sloan 
School of Management. It offers a wide range of courses that include launching, managing, and growing technology 
based businesses. Delivery methods include “case studies, internships, guest lectures, external reviews of student 
assignments by venture capitalists, and student projects” that focus on teamwork and presentation skills. The MIT 
Entrepreneurship Center that was instituted in 1996 is part of the entrepreneurial education program to help students, 
alumni, and faculty members to start and sustain entrepreneurial activities by providing educational programs, 
networking opportunities, technologies and the necessary resources. The Center conducts the renowned MIT $50K 
Entrepreneurship Competition for all undergraduate and graduate students and researchers to take action on their 
talent and ideas. The competition prizes are money and business start-up services for the outstanding teams of 
student entrepreneurs (Standish-Kuon & Rice, 2002). 
The entrepreneurial education program at Stanford is offered as the Stanford Technology Ventures Program 
(STVP) by the department of Management Science and Engineering in the School of Engineering. The STVP 
program is mainly an educational program for students to learn about identifying market opportunities and assuming 
leadership roles in business. The program has both introductory and advanced courses in the field of entrepreneurial 
marketing, finance, strategy, and innovation. The courses range from standard academic courses for undergraduate 
and graduate students to large public lecture series, for example the Entrepreneurial Thought Leaders, and intensive, 
year-long programs such as the Mayfield Fellows Program (Stanford University, 2015). 
The assessment for an entrepreneurship course can be challenging and therefore a mix of assessment procedures 
would be necessary. The important factors to be assessed are creativity, changed attitudes, behaviors and skills; 
organization and presentation that are evaluated individually and in groups. Students can be asked to write a learning 
assessment particularly focusing on a mini case study to describe an application of class learning either in the 
context of their personal life or professional life. They also had to write a one-page essay describing their future 
entrepreneurship plans (Lumsdaine & Binks, 2003a). 
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3. Incorporating entrepreneurship into a bachelor of engineering degree curriculum 
3.1. Requirements from relevant authorities 
The Ministry of Education through MEB 2015-2025 aspires to “instil an entrepreneurial mindset throughout 
Malaysia’s higher education system and create a system that produces graduates with a drive to create jobs, rather 
than to only seek jobs”. All IHL must “focus on developing more holistic and integrated curricula and enhancing the 
ecosystem for student development”. Key initiatives that must be carried out by all IHL should include “creating 
opportunities for students and academic staff to acquire entrepreneurial skills and pursue their own enterprises 
through sabbaticals, industry secondments, business incubators, and green lane policies that support student-owned 
businesses”. In order to lay the foundation and build momentum, all IHL has to introduce “experiential learning, 
service learning and entrepreneurial immersion into curriculum, and new Job Creator framework for creating / 
growing student businesses”. To “accelerate system improvement”, all IHL has to enhance entrepreneurship 
programs by “including more practical components and incentives for excellence in entrepreneurial learning” 
(Ministry of Education Malaysia, 2015). 
All bachelor of engineering degree programs in Malaysia have to receive accreditation from the Engineering 
Accreditation Council (EAC) in order for the program to be recognized as an engineering degree program and for 
the engineering graduates to practice as professional engineers. There are 11 Program Outcomes in the Engineering 
Program Accreditation Manual 2012 which are “statements that describe what students are expected to know and be 
able to perform or attain by the time of graduation. These relate to the skills, knowledge, and behaviour that students 
acquire through the program”. The Program Outcomes are “Engineering Knowledge, Problem Analysis, Design / 
Development of Solutions, Investigation, Modern Tool Usage, The Engineer and Society, Environment and 
Sustainability, Ethics, Communication, Individual and Team Work, and Life-long Learning” but none in particular 
about entrepreneurship. However the manual has specified certain courses that should be part of the content of each 
engineering programs: civil, mechanical, electrical, chemical and electronics. For example the manual specifies that 
“operational research, business and management systems, and economics analysis for decision making” (which are 
relevant to entrepreneurship) should be in an engineering degree program for the civil engineering discipline (EAC, 
2012). 
Malaysia is one of the signatories of the International Engineering Alliance – Washington Accord (IEA-WA) 
which is an international agreement that governs the mutual recognition of engineering qualifications and 
professional competence from each signatory country. There is no explicit entrepreneurship requirement in IEA-WA 
but the Graduate Attribute Profiles for Project Management and Finance, WA11 states that engineering graduates 
must be able to “demonstrate knowledge and understanding of engineering management principles and economic 
decision-making and apply these to one’s own work, as a member and leader in a team, to manage projects and in 
multidisciplinary environments” (UNITEN, 2015b). 
UNITEN has Program Objectives (PO) for bachelor of engineering degree programs that are “based upon 
qualities that UNITEN is looking for in a graduate upon graduation” (UNITEN, 2013). PO 12 which is regarded as 
satisfying WA 11 states that graduates should be able to “demonstrate knowledge on project management principles 
and entrepreneurship skills” and the indicators are “a) Demonstrate knowledge on project management principles, 
and b) Demonstrate knowledge on entrepreneurship skills”. It is evident that PO 12 directly supports the 
entrepreneurship objective in MEB 2015-2025 (UNITEN, 2013; UNITEN, 2015b). 
UNITEN also has Program Educational Objectives (PEO) for bachelor of engineering degree programs to be 
achieved by engineering graduates within five years after graduation (refer to Table 2) (UNITEN, 2013). It can be 
observed that PEO 1 and PEO 2 are directly supporting the entrepreneurship objective in MEB 2015-2025. 
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Table 2. Program Educational Objectives (PEO) for bachelor degree programs in engineering at UNITEN. 
PEO No. Content Focus 
PEO 1 Practicing engineers in civil engineering with the ability to venture into energy related business. 
PEO 2 Hold leadership responsibilities and/or establish their own enterprises. 
PEO 3 Have professional qualifications/certifications in civil engineering related areas. 
PEO 4 Engages in activities to enhance knowledge in their professional works. 
3.2. Curriculum review, revision and proposal 
Since UNITEN is a private university, it has been a business constraint to the university to offer more core 
courses because the increase in credit hour will be translated to a higher tuition fees for students. At the time this 
paper was written, the policy of the Department of Civil Engineering was to maintain the total credit hour (CH) for 
the BCE (Hons) program at 127 CH. This has resulted in limitations to offer entrepreneurship courses because the 
credit hour for any new courses had to be taken from existing courses (the credit hour of some courses had to be 
reduced) while at the same time the requirements for a bachelor of engineering degree program by the relevant 
authorities are being satisfied. Comparisons were also made to other bachelor of engineering programs for civil 
engineering discipline in other public and private universities. At the end of the review process only one new 3 CH 
core course for entrepreneurship, CEPB 313 Principles of Management, Finance and Entrepreneurship was proposed 
in the revised curriculum although it was planned to offer more core courses in entrepreneurship education. 
The CEPB 313 course will cover some selected principles of management, finance and entrepreneurship due to 
the limited duration for an academic course with 3 CH loading. Teaching methods will include lectures, guest 
lectures by entrepreneurs, case studies and group entrepreneurial projects that will be assessed by entrepreneurs 
from the industry. The outcome of the course is that students are able to identify and evaluate business opportunities, 
and start and manage their own company. Other relevant courses in entrepreneurship education such as Business 
Management, Business Strategy, Marketing and Financial Management will be offered as elective courses in a 
proposed Entrepreneurship Minor program that students can take before graduation. An alternative is for them to 
take each entrepreneurship courses from the Entrepreneurship Minor program as elective courses which are part of 
the BCE (Hons) curriculum. 
A course of 3 CH for students to learn entrepreneurship with respect to the entrepreneurship courses in some 
other universities is obviously incomparable. Hence, the UNITEN Entrepreneurship Program for Engineering 
Students was initiated to complement the CEPB 313 entrepreneurship course (refer to Figure 1). 
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Fig. 1. UNITEN Entrepreneurship Program for Engineering Students 
 
The UNITEN Entrepreneurship program focuses on engineering students to have an entrepreneurial mindset 
before completing their engineering program. There are four milestones in the program: 
 
Milestone No. 1: Students’ awareness of the need to consider entrepreneurship as an alternative career has 
significantly increased. 
Milestone No. 2: Students with entrepreneurship intention know how and know who, to become entrepreneurs. 
Milestone No. 3: Student entrepreneurs start their own company at UNITEN. 
Milestone No. 4: Graduate entrepreneurs start their own company upon graduation. 
 
To achieve Milestone No. 1, students should be aware about the importance of entrepreneurship as early as 
during the Foundation Program. Awareness can be achieved in many ways for example by having posters of 
UNITEN alumni who are entrepreneurs and having their own business, at strategic locations such as the library. 
Entrepreneurs from the industry particularly alumni of UNITEN are invited to share their knowledge and experience 
with the students. As a result, it is hoped that the students will develop a significant entrepreneurial intention. 
To achieve Milestone No. 2, students can attend seminars, courses and workshops particularly on innovation and 
problem solving methodology and tools, as well as other entrepreneurship courses to complement the CEPB 313 
core course in the BCE (Hons) program. There has been an initiative to teach TRIZ systematic innovation and 
problem solving methodology and tools to students as an elective course and as a certification workshop in 
UNITEN. This is part of the proposed TRIZ systematic innovation framework and program to inculcate an 
innovation culture in the TNB group of companies. Students would also make industry visits to further have an 
industrial exposure on entrepreneurship activities. The entrepreneurship knowledge and skills can be applied by the 
students to participate in entrepreneurship projects and business competitions. 
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Milestone No. 3 would require students to enroll in the Entrepreneurship Mentoring Program so that they can be 
systematically coached by mentors to start their own company while studying in campus. Mentors can be from 
among lecturers who have a keen interest in entrepreneurship and entrepreneurs from the industry, particularly 
UNITEN alumni. A College of Engineering Entrepreneurs Club WhatsApp group has been established as a business 
networking platform for the engineering students, lecturers and entrepreneurs in the entrepreneurship program. This 
facilitates communication between students and all mentors. 
To further strengthen the students’ preparation to become entrepreneurs and start their own company upon 
graduation (Milestone No. 4), they can participate in entrepreneurship based Industrial Training (internship) during 
which they will not only be exposed to technical but also business and entrepreneurial activities in the host 
company. The entrepreneurship knowledge and skills would be applied during the Integrated Civil Engineering 
Design Project course which is a capstone core course in the BCE (Hons) program. The Final Year Project would 
not be only technical but also has an entrepreneurial component. Students who are very serious to learn more about 
entrepreneurship to be more prepared to start their own business or further develop their existing business, can take 
elective courses in the Entrepreneurship Minor program. At the same time, they would also participate in the 
Business Venture Incubation Program to get the necessary support and guidance to ensure the success of their 
company and business after graduation. 
The UNITEN Entrepreneurship Program for Engineering Students has a group of advisors to monitor and control 
the program planning and implementation. They are lecturers who have an entrepreneurial mindset and 
entrepreneurs from the industry who also function as advisors and mentors to the students. 
4. Conclusion 
The revised BCE (Hons) curriculum that has new and revised courses that satisfy requirements from MEB 2015 – 
2025, IEA-WA, EAC, PO and PEO, will be submitted for UNITEN senate approval. Only one 3 credit hour course 
for entrepreneurship, CEPB 313 Principles of Management, Finance and Entrepreneurship was able to be proposed 
in the revised curriculum. This is because of the constraint of not more than 127 CH for the BCE (Hons) program in 
order for not having to increase the tuition fees due to an increase in credit hour. It is desirable to include more core 
courses in entrepreneurship but students can still take the proposed new entrepreneurship elective courses and 
Entrepreneurship Minor Program before they graduate. 
The UNITEN Entrepreneurship Program for Engineering Students was initiated to complement the CEPB 313 
course. While waiting for the senate to approve the program, at the moment the program has been initiated by the 
author with a small number of BCE (Hons) lecturers and students as the pilot group. Nevertheless, one student has 
already started his own enterprise to produce and sell jackets initially to UNITEN engineering students. The jacket 
serves as a laboratory jacket as well as a jacket to be worn casually to promote themselves as UNITEN engineering 
students from the civil, mechanical, electrical power and electronic and communication programs. He is in the 
process of registering his company with the Registrar of Companies to become a student entrepreneur. Another 
significant project is the setting-up of a UNITEN student cooperative to provide essential goods and services to 
students and other people in the campus. 
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